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I. INTRODUCTION

In spite of recent recruiting and retention success, Navy manpower man-
agers face an increasingly difficult task in the next decade. A recovering
economy will demand a greater share of the labor force. Demand will be
particularly strong for personnel in those high technology skills which the
Navy has the most difficulty in retaining., At the same time, the expansjon of
the fleet will require significant additional skilled manpower. The Navy's
training establishment will be forced to expand to accommodate a larger Navy,
and this will require additional increments of skilled manpower to staff the
school system. Add to these considerations the decline in the 18-24 year old
age group from which the Navy draws most new accessions, and the dimensions of
the problem become apparent. It seems clear that frequent shortages of
skilled manpower are likely to occur; that the cost of obtaining and retaining
personnel is likely to rise; and that the process of Planning, Programming,
and Budgeting for military manpower requirements and the management of the
resulting inventory will be more complex and difficult than at any time in the

past.

No group better exemplifies the scope of the problems identified above
than Aviation Officers. Naval Aviator and Naval Flight Officer (NFO) reten-
tion is up. In addition to general economic conditions, the competitive
effects of airline deregulation have had a direct impact on job opportunities
for pilots. Airline mergers and a number of airline failures have inflated
the rolls of furloughed pilots and created uncertainty regarding the degree of
job security attached to a career as an airline pilot. In addition, a
substantial Aviation Officer bonus has served as a positive inducement to

young officers to remain in the Navy,
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The improvements in Aviation Officer retention could not have come at a
more fortuitous time. The force level expansion implied by a 600-ship Navy
and the proliferation of ship types capable of supporting aircraft demand
substantial increases in the number of Aviation Officers. At the same time,
the large budget increments required to procure additional hardware and sup-
port for the expanded fleet militate against the added procurement required
to replace and modernize an ageing training plant. In addition, recent
increases in energy and manpower costs have dramatically raised the overall
cost of providing Aviation Officers for the fleet, High retention reduces the
number of new accessions required to replace officers who would otherwise
leave the Navy. This, in turn, reduces training costs, relieving some of the

fiscal stresses accompanying the force level expansion.

The benefits realized from the current high retention of Aviation Officers
are not without a long term price. While force level expansion can be sup-
ported without any significant increase in training rates, the long term
effect of this strategy is to distort the Aviation Officer inventory. In
effect, relatively senior lieutenants (5-7 years of service) are being substi-
tuted for new accessions. In relative terms, a "hump'" is being created at the
senior lieutenant level, and a corresponding valley is being created in the
more junior years of experience. While this distortion can be easily accom-
modated at the lieutenant level, it can be predicted that significant person-
nel management problems will arise as the inventory ages. As the hump and the
following valley move through the senior command years, there first will be a
surplus of officers eligible to fill senior positions, followed about five

years later by 8 deficit.
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In addition to the long term impact cited above, it should be recngnized
that current high levels of retention are unlikely to be sustained. As the
economy improves, airline demand for pilots will revive. The revival 1is
likely to be particularly robust as large numbers of senior pilots who entered
airline service in the early 1950s reach mandatory retirement age. Thus the
"valley" behind the current retention hump is likely to be deep--the result of

low accessions compounded by low retention.

While the potential problems identified above are fundamentally personnel
management issues, a great deal can be done to ameliorate the severity of
their impact during the manpower planning process. Manpower planning defines
requirements and identifies the course of action neéessary to create an inven-
tory to meet those requirements. Unfortunately, planners lack the analytic
tools necessary to identify a preferred course of action. A large number of
variables must be considered, the time available for manpower planning is
short, and the number of planning iterations is likely to be large. The ana-
lytic procedures employed are rudimentary and are focused on near term

requirements,

This report describes a more sophisticated tool that has been designed
specifically to support the manpower planning process. In the following sec-
tions, the overall planning process will be described with particular emphasis
on the difficulties faced by manpower planners. Following this, the general
requirements for a manpower model suitable for the planning process will be
identified. The specifics of the Aviation Officer Roquirements Model will
then be presented. Finally, the utility of the model will be demonstrated by

presenting the results of a number of typical applications.




1I1. BACKGROUND - THE PLANNING PROCESS

It is logical to begin this discussion with a brief review of the essen-
tial elements of the planning process by which military manpower requirements
in general, and Aviation Officer requirements in particular, are met. As with
all resource requirements, manpower planning takes place within the context of
the Defense Planning Programming and Budgeting System (PPBS). The fundamental
objective of the PPBS is to produce the Five Year Defense Plan (FYDP), which
is the basis for the resource requests for the Department of Defense contained

in the President's annual budget submission to the Congress.

The PPBS process begins approximately 27 months prior to the beginning of
the fiscal year corresponding to the first year of the FYDP which is the
planning objective. (In the case of manpower, the first year is the only year
actually authorized and funded.) Force levels drive manpower requirements,
Therefore, manpower planners must constantly revise their plans in response to
changes in force structure and adjustments to weapon system acquisition sche-
dules. Such changes and adjustments are frequent during the planning process
within DOD. 1In the subsequent authorization and appropriation process before
the Congress, further changes occur. Ideally, the Military Personnel-Navy
(MPN) Authorization and Budget should exactly support the fleet and shore
establishment authorized by the Congress; that is, provision should be made
for the skills and grade levels required to man and support the fleet. In

reality, the result is only an approximation of requirements.

Manpower planners face a number of difficulties in establishing manpower
requirements in the dynamic environment of the PPBS. Among these are the

following:

-
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The need to adjust requirements to constantly changing force level
decisions. This includes the adjustment of direct requirements and
such indirect requirements as training staff, student billets, and
other indirect support personnel. In addition, adjustments must be
made within an overall end strength constraint.

The need to adjust certain requirements to meet current personnel defi-
ciencies. To the extent that current inventories fail to meet skill
and grade level requirements, recruiting and training manpower resour-
ces must be provided to acquire and train additional increments of
personnel.

The requirement to manage three different budgets simultaneously.
Because of the long planning lead time, manpower managers are
constantly concerned with execution of the budget for the current
fiscal year, defending the budget for the next fiscal year during the
congressional budget process, and developing the budget for the

following year. These three budgets are not independe & of one
another. 1In general changes in one mandate changes to the It two.

The fact that the personnel inventory is created and s rined by
accessions at the lowest skill and experience levels. Thir -~ans that
changes in manpower requirements at any skill or experienc: vel wmust
ultimately be reflected in accession requirements., C ©  ently,
almost any change in manpower requirements can have a arficant

impact on a broad range of manpower and personnel management issues:
promotion planning, skill conversion policy, specialized training
requirements, and manning priorities, to name a few.

The existence of significant uncertainty regarding the future state of

personnel inventories. Direct manpower requirements are established by
force levels. However, incremental requirements at a point in the
future are a function of the difference between overall manpower
requirements and the personnel inventory that will result from the
ageing of the current inventory. The inventory ageing process is
influenced by both endogenous factors associated with personnel manage-
ment actions and exogenous factors relating to political, social, and
economic forces operating at wnational and international levels. The
determination of the impact of these factors on the parameters that
describe the inventory ageing process--retention, attrition, and
retirements--is an art, not a science.

In the face of the difficulties described above, the manpower planner

necessarily has a multiplicity of planning objectives. These can be cate-

gorized in terms of the planning horizon in which they are operative:

In the short term, defined by the planning process itself, the planner
must meet requirements. This may mean reducing requirements or reallo-
cating resources among competiting claimants. In general, the process
is reactive, responding to real-time crises associated with the current
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fiscal year budget, or short-fused threats to near-term fiscal year
budgets which are constantly being raised in the Defense bureaucracy or
in the Congress.

e In the intermediate term, defined by the later years in the FYDP, the
planner should adjust requirements statements to reflect the realities
of the current budget cycle and changing conditions in the personnel
inventory and the external environment. As it becomes clear that
current trends in force levels, personnel retention, or general econo-
mic conditions differ from initial planning assumptions, adjustments to
the outyears of the FYDP should be made.

e 1In the longer term, beyond the FYDP, the planner should be aware of the
long term impact of his decisions. Personnel acquired today in
response to changing requirements will be in the Navy well beyond the
FYDP timeframe. The expected service life of an Aviation Officer is
about 10 years, and significant numbers remain for 30 years.

The most severe personnel management problems involving Aviation Officers
today are concerned with surpluses or shortages of personnel with between 12
and 16 years of service., The accessions that established these inventory year
groups occurred between 1968 and 1972. Since that time, force level changes,
added missions, and variations in Aviation Officer retention have combined to
create severe mismatches in several subcommunities between LCDR/CDR require-
ments and the inventory of officers available to fill these requirements.
While such mismatches could probably not be avoided altogether, there were
alternative accession plans available in 1968-1972 that would have signifi-
cantly reduced the magnitude of current problems. Unfortunately, the manpower
planner has very little time to devote to analysis of the long term impact of
his decision within the context of the PPBS. The analytic tools available do

not permit any extended assessment of these impacts.

The planner must obviously meet immediate requirements. Therefore, the

short term planning objectives dominate the planning process. Given a
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mismatch between inventory and requirements, the manpower planner must incre-
ment or decrement accessions even if the mismatches occur in senior grades.
In effect, he seeks quantitative balance under the implicit assumption that
qualitative matches will be made through application of appropriate training

and/or personnel management policies. There are two major problems that can
arise under this approach:

® Resources required to implement future changes in training or personnel

management policies are left wundefined. There is no assurance that
they will be provided.

® Personnel management policies affect retention. To the extent that
they are perceived to be inimical to the individual's career objec-
tives, retention can be expected to decline. Thus, the manpower
planner can heavily influence one of the principal variables affecting
the inventory projections used in the planning process. However, these
effects are difficult to exploit in the planning process because they
lie beyond the immediate planning horizon.

While the focus of manpower planners on immediate requirements 1is una-
voidable, it is reasonable to suggest that a significant consideration in
selecting among competing short term courses of action would be the assessment

of the long term impacts of those courses of action. Unfortunately, such

assessments are difficult with currently available planning tools. What 1is

needed is a simple planning model that does the following:

e Establishes the long term context of requirements determination as an
inventory building process., The ultimate objective is to achieve the
"proper'" match of inventory with stated requirements.

® Accounts for personnel management policies that constrain the applica-
tion of inventory to requirements; that is, the model must go bevond
simple quantitive measures of inventory and address qualitative factors
such as skill and experience levels.

e Incorporates a consistent set of the variables and parameters used to
describe both requirements and inventory. While the user may be pri-
marily concerned with a few variables in the set, he needs the
assurance that manipulation of these variables occurs in a context
which maintains consistency over the entire set.

e Permits rapid iteration to permit evaluation of alternative strategies

and parametric analysis of the impact of key variables such as reten-
tion.
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, e Provides outputs which identify requirements in terms of both skill and 3
i experience mix.
t
{ e Defines accession requirements to support the personnel inventory.
1

The Aviation Officer Requiremen Model, described in the following sec-
{ tions of this report, is a planning model intended for application in the

determination of Aviation Officer requirements in the PPBS. It meets all of ]

the above criteria.
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111, MODEL DESCRIPTION

A. GENERAL DESCRIPTION

The Aviation Officer Requirements Model was described in a previous
reportl/ of this study. That description provided an exposition of the
structure of the model, an analysis of model parameters, and a discussion of
potential solution procedures., A computer program that implemented one solu-

tion procedure was also described.

The discussion which follows presents the model structure from a slightly
different perspective in an effort to demonstrate how the criteria enumerated
at the end of Section I1 are satisfied. 1In the ipterest of brevity, unne-
cessary repetition of material from the previous report is avoided. The
reader who is interested in a detailed description of model parameters, their

derivation, and the functional relationships among them should refer to that

report.

In general, the Aviation Officer Requirements Model meets the effec-
tiveness criteria proposed in Section 1 in three ways:
e Requirements Specification, Requirements are specified in a way that

accounts for both the skill and experience level needed in billet
incumbents.

e lInventory Specification. The inventory is defined in a way that is
directly related to requirements, Accession levels and the inventory
ageing process are specified.

® Personnel Management Policies. Personnel Management is the process by
which inventory is matched to requirements. Policies imply rules for
assigning officers, Rules imply constraints in the application of
inventory to meet requirements, Thus an inventory which is numerically
equal to requirements may not in fact meet requirements. The Aviation
Officer Requirements model accounts for these constraints.

1/F.E. O'Connor, Aviation Officer Requirements Study, ISI Report No.
V-2693-01, (Information Spectrum, Inc,, Arlington, VA, 22202, 31 May 1982).

9




The implementation of each of these three facets of the Aviation Officer

requirements model is discussed in detail below.

B. REQUIREMENTS SPECIFICATION

The concept of wmanpower requirements implies number, skill, and
experience; that is, the Navy needs a certain number of Aviation Officers who
can operate particular kinds of weapon systems, and--given that the level of
proficiency will vary--experience criteria are specified. Thus the Navy
might specify that it needs 50 Naval Aviators who are fighter pilots with at
least 15 years of experience in order to provide commanding officers for
fighter squadrons. Alternatively, the experience specification might require

that the 50 Naval Aviators have reached the grade of Commander.

Aviation Officer Requirements are implicitly partitioned in at least three
dimensions:

e By General Specialty - Naval Aviators or Naval Flight Officers. Naval
Aviators are trained to pilot aircraft and control essential aircraft
systems., Naval Flight Officers are trained to operate sensor systems,
manage tactical display and analysis systems, and navigate the
aircraft.

e By Generic Weapon System Type. A number of platform or system charac-
teristics operate to require significantly different skills of weapon

system operators, Specific missions also differ in training or
experience requirements. Major differences in skill requirements exist
for:

- Fixed Wing vs. Rotary Wing Aircraft
- Ship Based vs. Shore Based Aircraft

Similar differences exist with respect to primary aircraft mission.
Thus aircraft with an Anti-Submarine Warfare (ASW) mission differ from
aircraft with an Anti-Air Warfare (AAW) mission in the demands placed
on the Naval Aviators and Naval Flight Officers that operate them.

e By Grade Level, Three distinct levels of experience can be identified
as required of Aviation Officers in Units which are responsible for the
operation of aircraft. These levels can be classified by grade level:

10




Lieutenant Commander - The Department Head Level

' Lieutenant and Below - The Operating Level
' Commander - The Command Level

While this division is given in organizational administrative terms,
l the distinctions between the groups carry over to tactical super-
vision and training responsibilities.

’ The basic structure of the Aviation Officer Requirements model 1is

; established by partitioning the total Aviation Officer requirement along the

lines outlined above. The resulting groupings are referred to as subcom-

munities. The current subcommunities residing within the Model are given in

Table I.
TABLE 1
AVIATION OFFICER SUBCOMMUNITIES
SUBCOMMUNITY PRIMARY CURRENT CURRENT INCLUDES
(SYMBOL) MISSION A/C TYPE SQUADRONS NA NFO
Light Attack (VA) AGW A7T/A18B 2 X -
Fighter (VF) AAV Fu/Fl4/F18 2 X X
Medium Attack (VAM) AGW A6 12 X X
Air Early Warning (VAW) AAW E2C 12 X X
Tactical Electronic
Warfare (VAQ) EW EA6 9 X X
Carrier Based (VS) ASW s3 11 X X
' : Anti Sub Warfare
. Helicopter ASW (HS) ASW SH3/SH60 11 X -
% Light Airborne Multi-
Purpose System (HSL) ASW SH2/SH6 14 X -
' Maritime Patrol (VP) ASW P3 24 X X
: Electronic Warforce (vQ) ™ EA3, EP) 2 X X
Force Support, Jet
(VR, VC) SUPPORT c9, C2, A 13 X X
Force Support, Prop. (VQ) SUPPORT EC130 2 X X

Force Support, Helo.
(HC, W) SUPPORT N&7, NS3 8 X -

AGW - Air to Ground Warfare
AAM - Anti Air Warfare

EW - Electronic Warfare

ASW ~ Anti Submarine Warfare

. X indicates NA/NFO's required in Subcommunity
i - indicates NFO's not required in Subcommunity

I 1
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Within each subcommunity, requirements are further partitioned by the
grade level of the requirement, Four grade levels have been established:
= LT and Below
- LCDR
- CDR
- Senior Commander
The fourth category, Senior Commander, was established when it became
apparent that significant numbers of billets require commanders who have had

experience as commanding officers. The model identifies senior commanders in

the inventory as commanders with more than three years in grade.

The division of Aviation Officer requirements into subcommunities based on
weapon system characteristics has the important advantage of providing a
direct connection between force levels and Aviation Officer requirements,
Force level decisions during the planning process affecting the number of
aircraft or the number of Aviation Squadrons can dramatically influence the
number of Aviation Officers required. Recomputation of these manpower
requirements in response to force level changes involves adjustments to both
direct squadron requirements and certain indirect requirements, such as
manpower required to train personnel to meet direct requirements. In the
dynamics of the planning process, when potential force level changes are fre-
quent, these computations are tedious and subject to error. Since force
level changes are easily related to a subcommunity or group of subcommunities,
it is possible to express subcommunity related manpower changes as a function

of force level changes. In general manpower changes are given by:

12




(1) AMP=ANSxACxCFxNC+AFxIN

Where

AMP = Change in Manpower Requirement

ANS = Change in Number of Subcommunity Squadrons
AC = Number of Aircraft per Squadron
CF = Crew Factor - Number of Crews Required per Assigned Aircraft
NC = Number of Naval Aviators or NFOs Required per Crew.
AF = Annual Training Flow required to Support A MP
IN = Number of Instructors Required to Produce the Required Annual

flow.

The first term on the right relates to the direct squadron requirements,
while the second refers to indirect requirements. These functional rela-
tionships are incorporated in the Aviation Officer Requirements Model. User
specification of force level changes causes an automatic recomputation of man-
power requirements for affected subcommunities. -In addition, the user can
alter any or all of the parameters specified on the right hand side of the
equation so that analysis of their impact on manpower requirements at a givean

force level is also possible.

While establishing the force level dependence of Aviation Officer require-
ments is crucially important to the creation of a successful planning model,
it should be pointed out that force level dependent manpower requirements
represent only a fraction of the total requirement for Aviation Officers, 1In
the previous report of this studyg/ an analysis of the then current require-
ments was presented which attributes about 62 percent of total Aviation
Officer requirements to operating squadrons and associated indirect support
(principally training). The remaining 38 percent of requirements are asso-

ciated with the operation of the shore establishment of the Navy or major

2/1bid., p. l4.

13




W

staffs ashore. Since these requirements are not directly related to force
levels, they are included in the subcommunity-based requirements statement by

means of an allocation process which is described below.

The principal problem in establishing an allocation procedure for require-
ments which are not specific to the defined subcommunities is the definition

of a basis for allocation that will result in "fair sharing' of these require-

ments among subcommunities. Depending on the nature of the requirement, it
may be preferable to allocate indirect requirements based on the ratio of

direct subcommunity requirements to:

- Total Direct Naval Aviator Requirements
- Total Direct Naval Flight Officer Requirements
- Total Direct Aviation Officer Requirements

Additionally, for certain training requirements it is more appropriate to

base allocation on annual graduate flows rather than on total requirements.

The Aviation Officer Requirements Model partitions the total reguirement
into Activities, which classify billet requirements in terms of the genera:
purpose which the requirement is supporting. For activities where allocation
is necessary, the appropriate allocation basis is established. Seven activi-
ties, described in Table 11, are defined. The allocation method used with

each activity is also identified in the Table.

It will be noted that the first four activities in Table Il involve

requirements for which frequent flights are required. The last three do not.

This effectively segregates billets coded for Duty Involving Flying (Di¥)D

within the requirements structure, This in turn makes it possible to examine
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TABLE 11

DEFINITION OF ACTIVITIES FOR

AVIATION OFFICER REQUIREMENTS MODEL

ACTIVITY

DESCRIPTION

ALLOCATION METHOD

Force and Force
Support Squadrons

Fleet Readiness
Squadrons

Training Command
Squadrons

RDT&E

Afloat (ships
company and
afloat staffs

6. Professional
Developament (PG
School/wWar

7. Other

] . P2 0

Naval Aviators or Naval Flight
Officers are required for the
operstion and control of air
weapon systems in tactical units.

Naval Aviators or Naval Flight
Officers are required to train
others in the operation and
control of air weapon systems
within a subcommunity.

Naval Aviators or Naval Flight
Officers are required to provide
entry level training for student
Naval Avistors and student Naval
Flight Officers.

Naval Aviators or Naval Flight
Officere are required for experi-
wental, developmental, or test and
evaluation of air weapon systems.

Naval Aviators or Naval Flight
Officers are required to supply
aviation experience in rhe
operation of air-capable ships or
as members of afloat staffs.

Naval Aviators or Naval Flight
Officers are required to receive
advanced education as part of the
large effort to enhance the
technical competence and managerial
skills of the officer corps.

Naval Aviators or Naval Flight
Officers are required to provide
aviation experience in the shore
stations and on major staffs
ashore,

15

Direct requirements.

Based on annual
flow of graduates
within the sub-
community. Force
level driven.

Based on annual

flow of graduates

to the subcommunity,
Indirectly driven

by force levels.

Based on general
Aviation Officer
skilis required
(Helicopter Pilot,
Navigator, etc.).
Allocation only to
Subcummunities
possessing required
ekills,

Based on total
Aviation Officer,
total Naval Aviator,
or total Naval
Flight Offaicer
requirements in
Force and Force
Support Squadrone,

Based on total
subcommunity
requirements.

Based on total
Aviation (fticer
requ: rements.
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the influence of planning decisions on the levels of operational flight
experience in terms consistent with the requirements of the Aviation Career

Incentive Pay Act.z/

In summary, the Aviation Officer Requirements Model specifies requirements
by:

e Dividing the total Aviation Officer requirement into subcommunities
based on specialty (Naval Aviator or Naval Flight Officer) and on
Weapon System/Mission (Fighter, Helicopter ASW). The resulting =et
contains 14 Naval Aviator subcommunities and 9 Naval Flight Officer
subcommunities,

e Dividing requirements within each subcommunity based on grade level and
activity. Four grade levels and seven activities are defined.

The subcommunity design is mutually exclusive and exhaustive; that 1is,

‘the sum of the requirements in the 23 subcommunities equals the total Aviation

Officer requirement and each individual billet specification is represented in
only one subcommunity. Given the design, the objective of the manpower
planning process becomes the creaticn of a set subcommunity inventories that

meet the requirement in detail.

C. INVENTORY SPECIFICATION

The essential elements required to describe the Aviation Officer Inventory
are the specification of gains or losses and the mechanism used to describe the

evolution of the inventory over time.

3/1bid., pp. 6-8.
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Gains to the Aviation Officer inventory come only by means of graduation
from initial entry training and designation as either a Naval Aviator or Naval
Flight Officer. Time of designation is the reference point for inventory
ageing. Individuals in the inventory have & chronological age expressed in
years of aviation service measured from designation. Annual cohorts are iden-
tified as Aviation Year Groups, consisting of all officers designated in a
given fiscal year. Gains to inventory, or accessions, are the total number of
fiscal year graduates from undergraduate flight training. The size of the
first year cohort 1is taken as equal to accessions minus losses in the first
year. The size of the cohort in the nth year of aviation service is the

number of aviation officers remaining at year n-1 less losses in year N.

The Aviation Officer Requirements Model assumes that losses in a given
year are uniformly distributed throughout the year. A further assumption is
made that for substantial periods of time during the life of a given cohort
year-to-year loss rates are constant. The effect of these assumptions 1is to
permit representation of the inventory ageing process by means of a series of
straight line segments as in Figure 1. The principal features of Figure 1 are
described 1in detail in the previous report of this study.ﬁ/ The breakpoints

in the figure are listed below:

e MSR (Minimum Service Requirement) - The length of the service obliga-
tion incurred by an Aviation Officer upon designation (currently five
years).

e MSR+2 =~ The point at which officer retention is measured (currently
seven years for Aviation Officers).

® Career Stable Point - The point at which an aviation year group stabi-
lizes at relatively low mid-career loss rates.

4/1bid., pp. 6-8.




e 18 Year Point - The point at which losses begin to occur due to ini-

tial retirement eligibility and promotion to the grade of captain.
‘ (Captains are not counted in specifying either Aviation Officer
requirements or inventory.)

-4 e 20 Year Point - The point at which early retirement and promstion
losses are largely completed.

NUMBER OF AVIATION OFFICERS

-y - - - ——
o - - -

o
&
®
-
n
-
[
n
o
N
'S
n
®

YEARS OF AVIATION SERVICE

FIGURE 1
THE AVIATION OFFICER INVENTORY

The shape of Figure 1 can be completely specified by means of the con-
tinuation vector C; where:

(2) C;= N

-1
is the ratio of number of entries into the ith year of aviation
1 service to the number entering the (i-1)th year.
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Then if the number of personnel entering year M is known the number in a

later year n can be determined:

n
(3) N,=N_, I' I Ci
z=m

More specifically:

MSR
(4) Npyspe2 = Nysp-y x 11 c,
1aMSR- 1
e Nusr+2
(5) RETENTIONTC= (BY DEFINITION)

Nmsr-1
The importance of (4) is that the relationship between retention and

overall inventory shape is established.

The Aviation Officer Requirements Model generates an inventory for each

subcommunity in the form of Figure 1. Very briefly, it does this by esti-

mating subcommunity accessions based on requirements and shaping the resulting
q £

steady state inventory.

In response to user specification of subcommunity retention, this inven-

tory is then tested on an iterative basis (adjusting accessions as necessary)

to establish a final requirements/inventory match to grade level detail.

In order to create an exact match between model inventory and requirements

S

statements, it is necessary to specify some mechanism for converting vears o

aviation service to grade level. Requirements are specified by grade level.

Thus, 1in assessing the ability to meet the requirement for Lieutenant

Commanders, it is necessary to know what part of the inventory consists of

Lieutenant Commanders. Fortunately, the correlation between grade level and

years of Aviation service is good.
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Aviation Year groups are composed of officers who are predominantly from

two or three adjacent commissioned year groups.é/ The Aviation Officer
Requirements Model wuses promotion flow points, adjusted to the years of

Aviation Service scale,é/ to partition the inventory by grade. The prom:n-

tion flow point parameters are under user control.

The introduction of promotion flow points into the inventory specification
process adds additional detail to the inventory description. The inventory
becomes more than a set of one year cohorts of constantly decreasing size.
Certain other characteristics of the cohorts are also impertant. These
characteristics are acquired by individuals as a result of assignments to fill
requirements. They become important as cohort  characteristics when the
experience they implv is either required or desired as a pre-requisite for
future assignments., Experience requirements for squadron department heads and
commanding officers are obvious examples. Most senior positions in the
requirements structure have flight hour, educational, or specific mission arca

requirements.

An important objective of personnel management 1is to ensure that the
inventory will contain the proper mix of skills and experience in the future.
Because of this, the way in which inventory can be used to meet requirements
is constrained in ways that should be accounted for in the planning process.
The unique feature of the Aviation Officer Requirements Model is that it pro-
vides a mechanism for accomplishing this by accounting for those personnel

management policies which govern the development of the Aviation Officer

5/Commissioned year groups consist of all officers who were commissioned
in a given fiscal year.

6/The mean time of designation for Aviation Officers is at 1.5 vears of
commissioned service. Thus: YAS = YCS-1.5

1
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inventory and constrain its application to requirements,

D. PERSONNEL MANAGEMENT POLICIES

The Aviation Officer Requirements Model accounts for personnel management
policy by forcing the inventory-requirements match to take place in the con-
text of a career path network, This network is simply a graph of tours
classified by activitiy and sequential position, A sequence of connected arcs
represents a potential career path through the network for an officer or group
of officers. Associated with each tour number-activity node in the network is
a tour length, input flow, and output flow. Arcs connecting the network nodes
represent permissible transitions within the network. The absence of an arc
connecting two sequential nodes means that the transition is barred, either

explicitly or implicitly by current personnel management policies.

Figure 2 1is the network diagram employed 1in the Aviation Officer
Requirements Model. Network nodes are identified by a two-digit numt-r. The
first digit identifies the activity in accordance with the entryv numbers of
Table 11. The second digit identifies the tour number. Some of the currently
permissible arc sequences are diagrammed 1in Figure 2. The portraval is
complete through tour 2. However, in the interest of clarity only a represen-
tative sample of permissible sequences beyond tour 2 is portraved. All net-
work flows originate at node 10 which represents the output of undergraduate

flight training.

Some specific examples are given below to illustrate how personnel manage-
ment policy is represented in the network of Figure 2:
e Training command output may only be assigned to fleet squadrons or to

the training command (Plowback Instructors). The only permissible arcs
from node 10 are (10-11) and (10-31).
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FIGURE 2 4
AVIATION OFFICER CAREER PATH NETWORK

e Plowback Instructors are guaranteed a subsequent fleet tour. The only
permissible arc from node 31 is (31-12). ;

i
1
{
1 ® Sequential sea duty tours are not permitted. The transition (11-52) is 1
i barred.

It should be apparent that any policy or procedure having to do with per-

since the basic variable represented is personnel flow and since a tour length ]

is associated with each network node, the number of officers available at a

! sonnel assignment can be represented in the network diagram. Furthermore, 1




Ly

e v - der~

P

node to meet the specific requirements for the activity involved can be
computed.l/ If the match of inventory to requirements is made within the
constraints imposed by the network, the planner is assured that it is feasible
to meet immediate requirements while developing a viable skill experience mix

in the inventory.

The Aviation Officer Requirements Model imposes the network model
described above on the inventory of Aviation Officers in each subcommunity.
That is, inventory 1is assumed to flow only on permissible network arcs.
Therefore, the number of officers at a given activity with a given number of
years of aviation service is a function of the total flow to the appropriate
network node. Network specification both in terms of permissible transitions
and tour length at any node are under user control. Thus the user can test

the impact of policy alternatives on requirements.

E. MODEL IMPLEMENTATION

The Aviation Officer Requirements Model has been implemented as a '"user

friendly," interactive computer program in a WANG 2200 VS computer. The model
is '"user friendly" in that no special competence in the operation of the com-
puter is required of the user (although familiarity with the Aviation Officer
requirements determation process is presumed). The user is cued by means of a
series of CRT displays through the process of model setup, selection of run
alternatives, and designation of outputs. The displays are completely self-
explanatory menus. They allow the user to extensively alter model parameters
and run modes. The wodel 1is reasonably fast, so that the wuser can make

multiple runs in a single sitting. Provision is made for both the visual

display of results and hard copy printouts.

7/1bid., p. 23.
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Appendix A to this report contains a user's manual that gives a detailed
description of the Model's operation. Appendix B contains a8 program source

listing for the model which is extensively documented internally. Appendix C 1

PYROP T P

contains the complete set of model default parameters.

] The following discussion gives a general overview of model functioning and

identifies the parameters which are under user control.

At the beginning of each model iteration, the user selects a subcommunity
or subcommunities to be included in the run. Runs are made on a subcommunity
basis. Upon subcommunity selection, a complete set of default values for the
model parameters is loaded. The user is then led through a series of displays !

which show the default parameters and give the opportunity to make desired

changes. Provision is made for bypassing displavs as desired. The following

model parameters are placed under user control in this process:

1. Requirements Parameters

a. Force Level Parameters
- Number of Squadrons in the Subcommunity
- Number of Aircraft per Squadron
- Crew Factor (Number of Crews/Assigned Aircraft)
- Aviators or NFOs per Crew
- Squadron Grade Structure

b. Training Parameters
- Undergraduate Training Pipeline Source
- Undergraduate Instructor/Graduate Ratio
- Training Squadron Grade Structure
- Readiness Squadron Grade Structure

c¢. Allocation Parameters
- Subcommunity Fraction of All Naval Aviators or NFOs
- Subcommunity Fraction of Strike Naval Aviators or NFOs
- Subcommunity Fraction of Carrier-Based Subcommunities
-~ Subcommunity Fraction of All Aviation Officers

2. Inventory Parameters
8. Subcommunity Retention

b. Minimum Service Requirement
c. Career Stable Point

24




3. Personnel Management Policies

a. For Each Node in the Career Path Network (49)
- Permissible Precedent Nodes
- Node Tour Length

B el o

b. Promotion Flow Points to LCDR and CDR
c. Plowback Instructor Fraction
| d. Professional Education
- Postgraduate Education Fraction
- War College Education Fraction
Execution of the model solution is straightforward. A trial inventory is
generated that will just meet the subcommunity numerical requirement. The
t accessions implied by this inventory are then divided as specified by the
plowback fraction, and flows to fleet squadrons and training command are
calculated. The first tour length required to make fleet squadron flow meet
fleet squadron requirements is calculated and recorded. Flows out of the
first fleet squadron node and the training command node are then calculated in
preparation for second tour processing.
For the second and subsequent tours, each source flow is checked against
all destinations to identify permissible transitions. Where transitions are
. . permitted, the requirement associated with the destination is examined. 1f
! the node requirement is greater than zero, source flow is assigned such that
!
j either the requirement is met or the source flow is exhausted. The source
| flow and destination node requirement are then appropriately decremented.
; The above procedure 1is followed for all permissible source flow-
- destination node combinations within the tour. The scanning sequence is such

that low activity number destination nodes (Fleet Tour = 1) are examined
first. Thus, nodes involving operational flying assignments (Activities 1-4)

tend to be favored.
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When the node scan for a given tour is complete, there may still be some
unused source flow, either because all destination node requirements have been
met, or because source nodes with available flow have no permissible tran-

sitions to destination nodes with unfilled requirements. When this occurs,

the remaining source flows are sent to an unconstrained destination labeled

"out-of-Aviation'". Processing for this dummy node consists only of compution

of the proper output flow (based on the tour length specified for '"Other") and

accounting for the resulting inventory at that destination.8/

1 The node scanning procedure described above is repeated for successive

tours through tour 7, Upon completion of tour 7, the degree of requirements
fill is examined. If all requirements have been met, the computation is

complete and a transfer is made to the model output routines. If all require-

ments have not been met, an inventory increment sufficient to cover unmet
requirements is generated. The network flow computations are then repeated.

Iterations continue until all requirements are met.

The model output routines consist of a series of computations and for-

matting routines that tabulate subcommunity results, develop some elementary
derivative parameters, and print a summary output. An example of output for-

mat is included in Appendix A. The following outputs are currently provided

!

in the subcommunity summary printout:

8/This process is analagous to that by which Aviation Officers are used to
fill non-aviation billets (billets coded either 1000 (any line officer) or
- 1050 (any warfare specialty)). However, it should be stressed that the mode]
flows Aviation Officers to the Qut-Of-Aviation Activity ONLY when it cannot
make an aviation assignment. In actual practice, a portion of 1000 and 1050
billets are routinely allocated to the aviation community as requirements.
These additional requirements may at times enjoy a higher fill priority than
1 aviation billets. The approach taken in the model treats Qut-Of-Aviation as
pure surplus. This was done in order to provide planners who use the model

' with an estimate of future Ability to fill non-aviation billet demand.




1. Community Description

- Number of Squadrons

- Aircraft per Squadron

- Crew Factor

- Naval Aviators {(NFOs) per Crew
- Subcommunity Retention

- Plowback Fraction

2. Projected Subcommunity Population Characteristics

~ Grade Distribution

- Command Opportunity (Squadron)

- Department head Opportunity (Squadron)
- Annual Accessions to Designator

= Annual Accessions to Training

- First Tour Length

3. Subcommunity Employment Projections

- Distribution by Grade and Activity

- Aviation Career Incentive Pay-Gate Achievement Projections

- Fraction of Subcommunity Employed in Non-Aviation Assignments

Total Annual Permanent Change of Station Moves Attributable to
the Subcommunity

The Aviation Officer Requirements Model is basically a simulation. For

each subcommunity, a set of structured requirements 1is presented. An
accession level is established and made to flow through the model under a spe-
cified set of personnel management policies. In essence, the model acts like
an omniscient detailer, meeting all subcommunity requirements and never
violating the policy constraints, The Aviation Officer manpower planner is

assured that the solution presented is feasible in the sense that, under the
initial conditions specified, the subcommunity inventory recommended can meet
all requirements, By summing over all subcommunities, a statement of total

Aviation Officer requirements is obtained.

F. ENHANCEMENTS TO THE BASIC MODEL

l. Iatroduction

During the current effort on the Aviation Officer Requirements Model, a
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number of significant improvements has been made. In making changes, the

basic format in which the user interacts with the model was preserved. The
user who is familiar with the Version 5.09/ model will find the current ver-
sion almost identical when making single subcommunity runs. However, there

are a number of additional features in the current version and changes to pre-

vious computation procedures with which the user should be familiar. They are

discussed below.

2. Multiple Community Runs

-y

The original version of the Aviation Officer Requirements Model made only

single subcommunity runs. In order to obtain a complete solution for all

Aviation Officers, it was necessary to set up and run all 23 subcommunities in

sequence. Once all runs had been made, considerable additional manual calcu-

lation was required to obtain totals and averages. The current version of the
model contains a Multiple Run Option which eliminates most of this post-

processing calculation.

In developing the Multiple Run Option, the following three basic design
. objectives were established:
e Maximize Flexibility - Let the user decide which subcommunities are

involved. Account for both subcommunities selected and those not
. s8elected within the program.

1 e Minimize Setup Time and Effort - Limit the number of key strokes needed
to setup and run 23 subcommunities. Permit the user to bypass data
entry options where possible.

‘

’i e Minimize the Need for Post Processing Calculation - Perform Summary
. Calculations across subcommunities and prepare appropriate outputs
within the program.

P e

All of these objectives have been met.

. 9/0'Connor, Aviation Officer Requirements Study, Appendix B. (Version 5.0
is the model as previously described. The enhanced model is Version 7.0.)
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The approach taken in establishing the Multiple Run Option was to allow
the user to place subcommunities into groups of his choice; that is, the user
is permitted to define any number of subcommunity groupings between | (all
Aviation Officers in one group) and 23 (each subcommunity in a separate
group). Within each group, certain model parameters are assumed to be
constant (e.g., Policy Variables). Others are permitted to vary at user
option (e.g., Career Path parameters). 1In any case, the user is afforded at
least one opportunity to review default model parameterslg/ for each group.
He may change any or all of these values. 1In those cases where intra-group
variation is permitted, he may change values for each subcommunity within the
group or elect to bypass review of the remaining subcommunities, assigning a

single change to all members of the group.

As with all other parameters in the Aviation Officer Requirements Model,
the Multiple Run Option is preset to a default subcommunity grouping. This
default grouping classifies the 23 subcommunities into 7 groups (3 for Naval
Aviators, 4 for Naval Flight Officers). The default groups consist of subcom-
munities with the same undergraduate training pipeline source., Definitions of

these groups follow:

a. Naval Aviators

e Strike Pipeline (Group A)
-~ Light Attack (VA)
- Fighter (VF)
~ Medium Attack (VAM)
- Electronic Warfare (VAQ)
- Carrier Base ASW (VS)
- Force Support, Jet

10/The Avistion Officer Requirements Model contains a complete set of model
parameters representing the approximate state of affairs in the Aviation

Officer Community in FY 81, These values are the default values of model
parameters.
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e Maritime Patrol Pipeline (Group B)
- Maritime Patrol (VP)
- Early Warning (VAW)
- Electronic Warefare (VQ)
- Force Support - Prop

e Helicopter Pipeline (Group C)
- Helicopter ASW (HS)
- LAMPS MK I (HSL)
-~ LAMPS MK II11 (HSL)
- FORCE Support - Helo

b. Naval Flight Officers

3 t e Radar Intercept Officer Pipeline (Group D)
- Fighter

e Attack Navigation Pipeline (Group E)
: - Medium Attack (VAM)

i - Electronic Warfare (VAQ)

- Carrier ASW (VS)

- Force Support - Jet

e Airborne Tactical Data Systems Pipeline (Group F)
- Early Warning (VAW)

e Navigator Pipeline (Group G)
- Maritime Patrol (VP)
- Electronic Warfare (VQ)
- Force Support - Prop

Groups are identified by a single letter. The process of group formation

consists of assigning a single letter to each subcommunity. Upon entering the

Multiple Community Run option, the user is presented with a list of subcom-

i munities and asked to make group assignments. At this time he can:

o Make no entry, in which case the default group assignment will

1

i

‘ be used;

! . S .

’ o Enter a group assignment pattern of his own selection;
i o Enter a zero for subcommunities to be excluded from the run.

Once group assignments have been made, the user is given the opportunity
to make model parameter changes for each group in succession. At the conclu-

sion of parameter adjustment for each group, a listing of group members is
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presented for review. At this point, the option of resetting the group selec-

tion process is available.

After group selection and parameter adjustment, model solution proceeds on
a subcommunity by subcommunity basis for each selected group. Summary sheets
are prepared for each subcommunity processed. In addition, separate summary
sheets are prepared for Naval Aviators and Naval Flight Officers. These
latter sheets also contain a list of subcommunities excluded from the run by
the user. A detailed presentation of the operation of the Multiple Community
Run Option is given in Appendix A. Sample output summary sheets are also pre-

sented.

3. Optimization of Assignment Patterns

As originally designed, the Aviation Officer Requirements model made

ource to destination flow assignments using the following procedure:

a. The highest numbered source node having positive source flow
available was identified (Activity 7, Other, is the highest numbered;
Activity 1 is the lowest),

b. The lowest numbered destination node having unmet requirements was
identified.

c¢. If flow available from a. was less or equal than that needed to
meet requirements b., the flow was assigned and the requirement de:re-
mented appropriately. Available flow was reduced to zero and pro-
cessing continued at a.

d. If flow available from a. was greater than that needed to meet
requirements, sufficient flow was assigned to meet the requirement.
Source flow and requirement were decremented. Processing continued at
b.

e. 1f destination node scanning reached Node 7 with flow still
available, the remaining flow was assigned to Out-Of-Aviation.
Processing continued at a.

f. Upon completion of source node scanning at Node 1, the tour number
was incremented and the process repeated.
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This procedure has the advantage of defining a feasible flow pattern

which:
o Favors flow assignment to activities consisting of Operational Flying
Billets (Activities 1-4); and
® Gives assignment priority to flows from activities consisting of non-
operational flying billets (Activities 7 through 5).
Thus the procedure is similar to what could be expected to be the general
philosophy governing the personnel assignment process; namely '"fill cockpits

first" and "get non-flying aviators back in the cockpit.'

The above procedure has a flaw which can lead to an overstatement of
requirements. Source flow assignments early in the scanning process may
completely foreclose the assignment of flow from later nodes, thereby forcing
flow to Qut-Of-Aviation. An alternative assignment at the earlier node may
well have permitted the assignment from the later node to an aviation assign-
ment, thereby reducing the overall flow to Out-0Of-Aviation. Since an obvious
planning objective ought to be the minimization of the inventory specified to
meet requirements, the procedure outlined above was modified to provide
assurance that the flow pattern adopted at each tour was such as to maximize
the fill of billets at aviation assignments. This was accomplished by
adapting the problem of specifying the flow between nodes in a given tour so

as to make it amenable to solution using the maximum flow algorithm of network

theory.ll/

Figure 3 is a network diagram illustrating the device used to formulate
the tour source-destination flows as a maximum flow problem. The seven desti-

nation nodes for Tour i are shown right-of-center in ascending order of acti-

ll/See, for example, H.M. Wagner, Principles of Operations Research, 2nd
ed. (Englewood Cliff, New Jersey: Prentice Hall, 1969), Appendix I.
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vity number (i=1-7). On the left the source nodes representing flows out of

tour j-1 are shown in a similar manner. Arcs connecting these two node sets

represent the permissible transitions between tour j-1 and tour j. Finally,

e pee

it is conceptually useful to envision all flows 25 originating at a single

source and terminating at a single sink.

TOUR j-1 i=1-7 TO0k

ACTIVITY

1. FLEET SQUADRONS

e el A i 150 e e = el

} 2. READINESS SQUADRONS
|
3. TRAINING COMMAND
{ SQUADRONS
[N 1
L. RTDLE “
5. AFLOAT

A 6. PROFESSIONAL

DEVELOPMENT
i
7. OTHER ‘II’ "I.
NOTE . ONLY PARTIAL IN-TOUR ARC STRUCTURE SHOWN

FIGURE 3

PP VL NP —_—

MAXIMUM FLOW PROBLEM FOf “OUR TRANSITIONS
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Arc capacities in Figure 3 are set as follows:

a. Source to Nodes (j-1): Arc capacity is equal to the
flow at the (j-1) Node. The total source flow is therefor
the total output flow from the previous tour.

avai.al ..
€ egua. to

b. Nodes (j-1) to Nodes (j): Arc capacity is the lesser of:

¢ Available source flow;

e The flow which will just mee: the remaining re

q
Node (i,j).12/ Subject to the constraint tha® ba:

sitions have zero flow capacity.

c. Nodes (j? to Sink: Arc capacity is the flow which will
the remaining requirement at Node (i,j).

When arc capacities are specified in the manner outlined abzve. a

resulting flows within the tour are guaranteed to be within source
constraints and less than or equal to the flow required to fili &

node requirements.

The network of Figure 3 ig solved using the maximum flow algor
1N £ &

This algorithm emplovs a systematic search of all possible patis ti:

network to find one that will permit an increass in total networn

procedure terminates when no such path exists. In the present case,

geometry of the network permits a simplified path scanning process whi

12/The flow meeting the remaining requirement at Node (i,]) is giv

ZIREQH
) F,, =
1=r
2xTL- z( ""> Ryl
Kzt
Where: Fij = Arc capacity for Arcs terminating at Node (1,3)

REQij = Rema.ning Requirement at Node (i,3)
TL = Tour Length Specified for Node (i,j)
RT = Continuation rate for year t

Note: t and TL specified in years

13/F.B. Hiller and G.J. Lieberman, Introduction to Operations

the

PRSI

ven b

Researd?

(San Francisco: Holden-Day, Inc., August 1967), pp. 214-218 for th
algorithm used.
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greatly simplifies computer implementation of the algorithm.

Consider an initial trial solution for the network of Figure 3 wiich

simply proceeds from source node arc to source node arc, allocating as much ot

i

the source flow as possible to available paths through the remainder of ti

network. At the conclusion of this step, one of the thrve conditions w.i!

hold:

a. The capacity specified for source flow arcs will be exhdusted,
indicating an optimum flow;
b. The capacity specified for sink flow arcs will be exhausted,

indi-
cating an optimum flow;

i

¢. The capacity will remain on one or more source flow arcs AND

one or more sink flow arcs, indicating a potential for increased flow.

In this case, iteration 1is required until either a. or b. above
occurs,

Given the condition described in c. above, the objective of the algorithm

becomes the elimination of positive flows on either side of the network. In

the general case, the positive source capacities will not be connected to the

positive sink capacities (since otherwise the capacities would have been ¢ii-

minated during initial assignment of flows), Path analvsis then consists

\\.

transferring existing flows to other feasible sources/destinations so as o

create a positive flow capacity on some arc out of the source and a positive
flow capacity on some arc into the destination. The proper adjustment can be

found by defining a path between the two nodes consisting of forward arcs

(j-1 to j) with positive remaining capacity and reverse arcs (j to j-1)

currently having positive (forward) flow.
Having found such a path, the proper adjustment is given by the minimum of

the available capacity on forward arcs or current flow on reverse arcs. The
ad justment can be made by simply proceeding along the defined path, adding the

flow on forward paths and subtracting it on reverse paths. When no such path
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can be found, maximum possible flow has been attained. The dashed lines in
Figure 3 represent one such path search for the case where positive source

flow remains at node (5, j-1) and requirements remain at node (5,j).

When the procedure outlined above terminates, any remaining source flow is
surplus to aviation requirements for the tour in question. This flow is then
assigned to the Out-of-Aviation destination. For any given tour, this ie the
minimum flow that can be achieved, given the specification of tour transitinus

and destination tour lengths provided by the user.

e -
14 dwed

The implementation of the maximum flow algorithm in the Aviation O
Requirements Model will not be apparent to the user. Model operation is fun:o-
tionally similar and no additionmal inputs are required of the user. Provision
is made for printing out interim network solutions when the in-process-moniter
option is selected. The user familiar with the'previous version of the model
wiil also notice a significant reduction (about 10 percent) in both

OQut-0f-Aviation assignments and overall requirements,

4. Inclusion of Promotion Flow Points

The original version of the Aviation Officer Requirements Model convertled
inventory aviation year groups to an equivalent grade level for purposes o!
inventory/requirements comparisons. This was done by establishing grade leve:
transitions at 8.5 years of aviation service (03 to 04) and 13.5 vears ot
aviation service (04 to 05). A revision has now been incorporated o allow

the user to specify promotion flow points in years of commissioned service.
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The model processes user-specified promotion flow points by converting the
input from years to wmonths and subtracting 18 months to convert the enter.d
value to months of aviation service. (The model makes all calculations in

time increments of 1 month and expresses results in units of 1 year.)

Default values for the Promotion Flow Point Parameter are 10 years (03 to
04) and 15 years (04 to 05). These values correspond to the values used in

the original version of the model.

5. Upward Detailing

Upward detailing refers to the process by which individuals at one grade
level are used to fill requirements at the next higher grade level (e.g., the

assignment of a Lieutenant to fill a Lieutenant Commander billet). A feature

which allows the user to implement a simulation of this process has been

incorporated in the model to allow planners to directly assess the effects of

grade level mismatches between inventory and requirements. Inferences

regarding such mismatches can be drawn from Qut-0Of-Aviation flows. However,
if mismatches are severe, the model is likely to drive inventory up and first

tour length down, thereby distorting indirect requirement flows. By allowing

junior surpluses to meet senior requirements, this effect is avoided and the

numbers so assigned become a direct indicator of grade imbalance. Further-

more, the planner gains insight into the long terr >rsonnel management

problems likely to attend a given solution.

Implementation of upward detailing in the model is straightforward. The
user specifies an upper limit on the fraction of senior billets in any acti-
vity which are permitted to be filled by flows from tours at a lower grade

level (default value is set to 20 percent), 1 model, while processing

flows, establishes maximum flow within each tour as described above. However,
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if upward detailing is permitted, surplus flows from the tour assignment pro-
cess are first flowed against requirements at the next higher grade level
before being assigned to Out-of-Aviation. Feasible assignments are made.
Resulting flows are recorded in the current tour, while requirements are
decremented at the higher grade level. 1In the final result, the source grade
level will be shown in surplus for the activities involved, while the destina-
tion grade level will be shown in deficit. The model reports the aggregate

percentage of requirements met at each grade level by upward detailing.

In addition to the overall constraint described above, upward detailing is

constrained in the following ways:

e Upward detailing to command (Tour 6, Activities 1-3) is not allowed;

e Upward detailing to 04 billets in squadrons (Tours &4 and 5, Activities
1-3) is constrained to preserve three LCDR billets for squadrons, with
only Naval Aviators and four LCDR billets for squadrons with both
Aviators and NFOs. (This preserves a minimum flow for department head
level billets);

e Upward detailing to post command afloat billets (Tour 7, Activity 5) is
not allowed;

e Upward detailing is not allowed prior to tour three for any activity.

The above restrictions were adopted as being reasonably representative of
current practice with respect to upward detailing. They are not variable at
user option, but they could easily be modified by means of minor program

changes within the model.

6. Automatic Allocation Parameter Scaling

The Aviation Officer Requirements Model uses a set of allocation factors
to determine the assignment of billets to a subcommunity in those cases where

the requirement cannot be directly or indirectly associated with the subcom-
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munity mission, Activities &4 through 7 consist of allocated billets. The

allocation base is the direct (Activity 1) requirement, with each subcommunity

receiving a fraction of non-direct requirements equal to the ratio of subcom-

munity direct requirements to total Navy direct requirements. Three major

allocation bases are employed--one for Naval Aviator billets, a second for

Naval Flight Officer billets, and a third for billets designated for either

Naval Aviators or Naval Flight Officers. A fourth allocation parameter is
used only to allocate carrier air wing staff positions among carrier~based

subcommunities. Thus there are four allocation parameters associated with

each subcommunity.

The application of the allocation factors in subcommunity definition as-
sumes that the subcommunities collectively cover all Aviation Officer require-
ments. The sum of the allocation factors of each type over all subcommunities
equals one. These factors are presented to the user as model parameters under
his control primarily so that they can be adjusted in response to force level

changes.

The problem with allocation factor changes is that if one factor in a
class is changed, the remaining factors over all subcommunities must also be
adjusted to maintain a unity summation. 1In the original version of the model,
the user had to make these adjustments manually for each subcommunity for
which a run was desired. For complex force level changes, the process was
tedious and subject to both computational and entry errors. The current ver-

sion of the model corrects this deficiency.

The Aviation Officer Requirements Model now automatically rescales the
allocation parameters. The user is assured a consistent set of allocation

parameters over all subcommunities if he changes the number of squadrons in a
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given subcommunity, or if he alters one of the allocation parameters for a

subcommunity.

7. Total Permanent Change of Station (PCS) Moves

S ikl . 2t

A great deal of attention is currently being directed to the cost of
moving personnel from place to place within the Navy. Congressional interest
in reducing these costs and a series of budget shortfalls in the Military

Personnel Navy Appropriation account have caused repeated expressions of con-

cern over the frequency of personnel moves. Explicit and implicit constraints
in the PCS account are having a progressively greater impact on the overall

process of personnel management.

While the issue of PCS moves is not directly related to the intended use
of the Aviation Officer Requirements Model, the essential variables which

drive such moves are included in the model formulation. Flows between states

represent the bulk of such moves, and other moves--such as the move of

accessions from home to duty and the move of losses from duty to home--are
easily derived from the model parameters. Thus it is possible to attribute to
each subcommunity an estimate of the annual number of PCS moves resulting from
! a given configuration of force level and policy parameters. Since this infor-
mation is potentially useful to the planner, the necessary calculations were j
incorporated into the model and the results presented in the community summary

outputs.

8. Model Speed of Execution

PO P S S

In the process of revising the Aviation Officer Requirements Model, the !
following changes have been made which decrease model solution time:

e The method used to make initial inventory estimates and inventory

increment calculations has been refined. This has significantly
1 reduced the number of iterations necessary.
40
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e While the adoption of the within tour optimization procedure has
increased computational time, the increase is more than offset by
decreases in the overall number of iterations resulting from the higher
level of assignments within aviation.

e Implementation of the Multiple Run Option forced revision of a large
number of processing and storage routines. In the process of revision,
these routines were made more efficient.

e The model has been moved from the WANG 2200 VS 80 computer to the WANG
2200 VS 90. The VS 90 is a faster computer. (Source codes and object
codes remain compatible with the VS 80.)

As result of the above factors, execution time has improved by a factor of
three. For example, the version 5.0 model required approximately 7.5 minutes
to complete calculations on the Light Attack Subcommunity after model setup.
The current version takes 2.5 minutes to complete the same task. A multiple

subcommunity run over all subcommunities typically takes 25 minutes to

complete.
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IV. APPLICATION OF THE MODEL

A. GENERAL

The previous sections of this report have given the underlying rationale
and a detailed description of the Aviation Officer Requirements Model. The
principal features of the model bearing on its utility are:

e The large number of model parameters under user control;

e The user friendly environment created for the model which facilitates
its employment;

e The speed of execution which facilitates comparison of alternative

strategies.

Because of the broad range of parameters available to the user, the model
is highly flexible. It can be used to analyze a broad range of manpower
issues. The subsections which follow demonstrate a few such applications,
Others will undoubtedly come to mind. The intent here is to introduce the
potential user to the model. It should be emphasized that the examples are
for illustrative purposes only. The numbers do not necessarily reflect the
currently specified Navy Aviation Officer requirements, nor do some of the key
parameters (such as retention levels) necessarily reflect current Navy

experience.

B. FORCE LEVEL VARIATIONS

The principal force level issue impacting on Naval Aviation today is the
impending increase from 12 to 15 Carrier Battle Groups. Among the manpower
problems attending that increase will be meeting additional air crew require-

ments for a minimum of two more Carrier Air Wings. Model set up and post run
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analysis of runs for a 12 Air Wing configuration and a 14 Wing configuration

are given below:
1. Run Set Up

Two sets of two runs each were made in Multiple Community Run Mode:
e 12 Air Wing Runs
- Carrier Based Subcommunities

- Non-Carrier Based Subcommunities
e 14 Air Wing Runs
- Carrier Based Subcommunities
- Non-Carrier Based Subcommunities
The same information could have been obtained by making only two runs for
all subcommunities. However, by splitting the runs as indicated, the user

obtains the benefit of summary statistics which are focused on the indicated

subgroups. This eliminates the necessity of gathering and summing data from

individual subcommunity printouts.

Runs for both 12 and 14 carrier air wings were made at model default para-
meter values with the following exceptions:

® Retention

- Fixed Wing Aviators 45%
- Rotary Wing Aviators 50%

- Naval Flight Officers 55%
e Tour Lengths

- Fourth and Fifth Fleet Tours = 30 months (Default = 36
months)

These values were selected as being more representative of current experience

than model default values.
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2. Results

The overall results of the rumns indicate an increase in Aviation Officers
from 15,779 to 16,846~-a total increase of 1,067. Of these, 614 are Naval
Aviators and 443 are Naval Flight Officers. An analysis of these differences
by activity for subcommunities which are carrier based and those which are not

is presented in Table III.

TABLE 111

ANALYSIS OF REQUIREMENTS CHANGE
(12 to 14 CARRIER AIR WINGS)

Change
Activities Activities Qut~of-

Model Run 1-3 4-7 Aviation Total
CV Subcommunities NA +584 +130 +112 + 826
NFO +290 + 61l +222 + 573

TOTAL +874 +191] +334 +1399

Non-CV Subcomm. NA - 20 -126 - 56 - 202
NFO - 8 - 51 - 71 ~ 130

TOTAL - 28 -177 ~127 - 332

Net All Subcomm. +846 + 14 +207 +1067

The changes in Activities 1-3 in Table 111 reflect changes in fleet
manning and associated increments to training resources and the training and
transient pipeline. For the CV Subcommunities, a total of 874 officers are
required as a result of the addition of two Carrier Air Wings. In addition,
because of the increase in relative size of the CV Subcommunities, allocation
parameters are changed, resulting in an increase in requirements in Activities

4-7 of 191 officers. The increase in Out-Of-Aviation flow of 334 is caused by

the large relative increase in junior officer requirements associated with the
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new Air Wings. These officers become available for OQOut-Of-Aviation assign-
ments &t more senior grades because few senior aviation requirements are
added. The relatively larger increase associated with Naval Flight Officers

reflects the higher retention (55 percent) assumed for NFOs.

For the Non-Carrier Subcommunities, Activities &4-7 show a decrease in
requirements as a result of change in reallocation parameters. As the rela-
tive size of the CV Subcommunities increases, the Non-CV Subcommunities are

allocated less of the indirect requirements.lﬁ/

The Non-CV Subcommunities also experience reduced requirements in
Activities 1-3 and in Out-0f-Aviation flow. The minor change (~28) in
Activities 1-3 1is due to changes in transient and pipeline requirements
resulting from flow patterns which tend to favor operational flying billets at
the higher force levels. The reduction in Out-Of-Aviation flow reflects an
improved match between inventory and requirement grade levels in these subcom-

munities at the retention levels assumed.

Overall, the increase in force level by two Carrier Air Wings results in a
net increase in direct requirements of 846, an increase in indirect require~-
ments of 14, and an increase in Out-Of-Aviation flow of 207. Thus, approxima-
tely 20 percent of the increase is the result of an imbalance between junior
requirements and senior requirements. The user could eliminate this surplus

by relaxing the 20 percent constraint on wupward detailing (the model default

lﬁ/The net change in Activities 4-7 over all subcommunities would be zero
except for the fact that the model generates professional development require-
ments that are proportional to the population. The net increase of 14
reflects an increase in postgraduate education and War College studeat
requirements resulting from the larger overall size of the projected Aviation
Officer inventory.
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value). However, a word of caution is in order regarding the interpretation

of Out-0f-Aviation flow.

The Navy currently has reguirements for approximately 40,000 unrestricted

line officers. This includes approximately 7,500 1000/1050 billets (Any URL

T
'#

Officer/Any Warfare Specialist) that are not directly associated with anv

unrestricted line community. The aviation '"fair share' of these billets is

approximately 2,800. These are NOT included in the requirements statement of

— = ———
B e

the Aviation Officer Requirements Model. Instead, the model 1identifies

resources which, because of career path or grade level constraints, will be

1 surplus to direct aviation requirements and therefore are AVAILABLE to meet
! non-aviation requirements, The total Out-0Of-Aviation flow supplied in the
3 baseline case (12 Air Wings) of the above analysis is 1,894--about two-thirds

of a "fair share". The increment added in the force level increase to li

Carrier Air Wings in fact increases the disparity between available fill

dokh oiughe 4o o

resources and the '"fair share'", The implication for the planner is that the
1100 officer community will have to assume responsibility for a propor-

tionately larger share of the 1000/1050 billet requirements.

) The Aviation Officer Requirements Model also provides projections of

Aviation Officer accession requirements and undergraduate flight training

‘ requirements, For the present case, the results summarized for CV
+

{ Subcommunities and Non-CV Subcommunities are shown in Table 1V.

1

i The increase in force level from 12 to 14 Carrier Air Wings increases

annual undergraduate training output requirements by 63 Naval Aviators and 45

increase by 89 student Naval Aviators and 45 student Naval Flight Officers.

The mix implied in the increase is more significant to the planner. More than

! Naval Flight Officers. Annual accessions to support the higher training rates
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TABLE

(12 vs.

v

ACCESSIONS AND UNDERGRADUATE TRAINING REQUIREMENTS
14 CARRIER AIR WINGS)

CV Subcommunities | NON-CV Subcommunitie Totals
Training Training Training
Training Accessions Rate Accession Rate Accessions Rate |
Pipeline (12/14) (12/14) 1 12/14 12/14 12/14 12/14 |
Naval Aviator
o Strike 458/554 326/395 1247114 8/81 528/668 414/476 !
(Difference) (+96) (+69) (-10) -7 (+86) (+62) i
o Maritime P/T 37/42 28/33 349/348 271/269 386/390 300/302 i
(Difference) (+5) (+4) (-1 (-2 (+4) (+2) |
o Helicopter 74/85 55/63 340/328 252/243 414/413 367/306 ;
(Difference) (+11) (+8) (-12) (-9) (-1) (-1) |
;
Totals 569/681 4107491 813/790 611/593 138271471 ’ 1021/1084 |
(+112) (+81) (-23) (-18) (+89) (+63) :
1 !
Naval Flight | |
Officers ! ]
o Radar Int. Off. 122/153 68/85 0/0 0/0 122/153 ! 63 85 g
(Difference) (+31) (+17) (0) (0) (+31) (+17) {
o Attack Nav. 224/281 126/158 15/15 8/9 238/29% 13;/167|
(Difference) (+57) (+32) (0) -1 (+57) (+33)
o ATDS Off. 61/72 40/48 0/0 0/0 61/72 40/48
(Difference) (+11) (+8) (0) (0) (+1D) (+8)
o Navigator 0/0 0/0 270/251 189/176 270/251 SR
(Difference) (0) (0) (-19) (-13) |  (-19) AJ L=
Totals 407/506 234/291 285/266 197/185 692/772 W3l/e o
(+99) (+57) (-19) (-12) (+80) (*#S\J
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half of the total increase in training rate is in the Strike (Jet) Training
Pipeline. This is the most costly pipeline by far. The per capita cost of
the increased undergraduate training will therefore be significantly higher

than the current average cost per graduate.

As with any model, the results obtained above suggest other alternatives
which should be examined. In an actual planning scenario, the user would
undoubtedlv want to examine the impact of variations in subcommunity retention
on the outcome. Upward detailing constraints could also be tected. The
planner can even examine the impact of wvarving squadron grade structure,

aircraft per squadron, or seat factor in order to assess the impact «f short

term resource constraints on the Jong term Aviation Officer inventorv.

A word of advice to the potential user is in order at this point. The
Aviation Officer Requirements Model places a large number of parameters under
user control. If the user changes many parameters 1in a single run, he mayv
have difficulty interpreting the results, To avoid this, the following
approach to model utilization is recommended, based on experience gained on
more than a hundred model runs:

® Establish a baseline run for comparison purposes. The default para-
meter settings approximate FY 8] requirements.

. Change no more than a half dozen parameters from run to run.
® Have a plan of attack. Take a few minutes to outline a sequence of
runs before going on the computer. This saves times and minimizces
rerun requirements.
For user convenience, runs are marked with the date and time of completion
in the upper right hand corner of each sheet. The frequent user eventually

will find this feature useful in organizing the data. The four runs used in

the discussion of the 12 to 14 Air Wing force level change produced 54 pages
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of printout. The total time to complete the four runs was one hour and three

minutes.

C. GRADE STRUCTURE ANALYSIS

Requirements are basically billet-by-billet statements of Navy needs.
Inventory development is dominated by loss rates that are largely determined
by factors exogenous to the Navy, Given those tacts, it 1s not surprising
that inventory and requirements seldom match exactly at the grade level of
detail. Occasionally, after a period of extremely high or extremely low
retention for example, it may be necessary to correct the imbalances by either
adjusting requirements grade levels or modifying inventory grade distribution
(by changing promotion flow points). The Aviation Officer Requirements Model

can be used as an analytic tool in support of this process.

The model outputs which provide a measure of grade imbalance are the
vpward detailing fills and the Out-0f-Aviation flows. The model reports lower
grade fills and the number of Out-0Ot-Aviation fills by grade level for each
subcommunity. The model resorts to upward detailing only when it cannot

employ source flow in the current tour at maximum flow.

Out-Of-Aviation flow is emploved only when flow cannot be emploved within
aviation, either because requirements have been met or upward detailing limits
have been achieved. 1In either case, the existence of such flows indicates a

surplus of inventory over grade level requirements.

To illustrate this application, Table V reproduces output data for the
Light Attack and Fighter Subcommunities from the runs produced in the pre-

ceding example.
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TABLE V

UPWARD DETAIL AND OUT OF AVIATION FLOWS
(LIGHT ATTACK AND FIGHTER NAVAL AV1ATORS)

Grade

Subcommunity LT LCDR CDR SEN CDR TOTAL
Light Attack

Number Up Detailed to - 52 0 0

Out-0f-Aviation 41 20 0 13 74
Fighter

Number Up Detailed to 5 0

Out-0f-Aviation 0 0 0 11 i1

Note: Base-Line Case (12 Air Wings)
Retention = 45%

In the case of Light Attack, a total of 93 surplus Lieutenants occurred,

of which 52 were upward detailed within the 20 percent constraint, The

remaining 41 were flowed to OQut-Of-Aviation. The indication here is that con-

verting 52 billets at the LT Level to LCDR-CDR billets would provide a better

grade match. Additionally, if CDR billet requirements could be reduced, the

lower grade surpluses would also be reduced, thus decreasing Out-0Of-Aviation

flow. Alternatively, moving the promotion flow point to LCDR forward

(earlier) would achieve the same effect.

In the case of the Fighter Subcommunity, a total of nine lower grade fills
were used at the LCDR and CDR levels indicating a near perfect inventory-

requirements match.

D. RETENTION ANALYSIS

The role of projected retention rates for Aviation Officers in determining

inventory projections has already been discussed. Clearly, retention is a key

model variable. Since retention is not under Navy control, the planner is
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required to use estimates which are largely based on history but which hope-
fully take cognizance of the sociological and economic phenomena known to
influence retention. Above all, the planner should recognize the sensitivity
of model results to retention and perform the required sensitivity analysis.

The following example illustrates this point.

The retention values used earlier in this section for the baseline case

(B. Force Level Variations) were 45 percent for fixed wing aviators, 50 per-

cent for rotary wing aviators, and 55 percent for Naval Flight Officers.
These estimates assume that historical differences in retention between these
Aviation Officer groups will persist, and that there will be a modest recovery
in retention rates from the very low levels experienced in the late 1970s. 1In
the 1984 Manpower Requirements Report submitted by the Office of the Secretary
of Defense to the Congress in February 1983, Navy estimates of current reten-
tion are provided, and steady state retention goals for Aviation Officers are

established at 55 percent for Naval Aviators and 60 percent for Naval Flight

Officers.15/ Table VI compares the model output for the baseline case
described previously and that obtained using the Manpower Requirement Report

(MRR-84) steady state retention values.

Table VI shows that the model produces essentially the same inventory for
both cases. However, the grade distribution is significantly different. The
MRR-84 case contains 327 fewer Lieutenants, 148 more Lieutenant Commanders,
and 183 more Commanders. Thus, compensation costs would be somewhat higher at

the MRR-84 retention figures (About 4.5 m/year RMC in FY 83 dollars).

15/U.S. Department of Defense, Military Manpower Report to the Congress,
February 1983, p. IV-13.
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TABLE VI

BASELINE VS. MRR-84 RETENTION

Grade Distribution Training Out Of

CASE CLASS LT LCDR LDR TOTAL Rate Aviation
BASELINE NA 6728 1844 2325 10907 1020 1007
CASE NFO 2920 885 1067 4872 432 887
TOTAL 9648 2729 3392 15779 1452 1894
MRR-84 NA 6491 1973 2470 10934 960 1097
CASE NFO 2830 904 1105 4839 414 879
TOTAL 9321 2877 3575 15773 1374 1976
DIFFERENCE NA =237 +129 +145 +27 -60 +90
NFO - 90 + 19 + 38 -33 -18 -8
TOTAL =327 +148 +183 -6 -78 +98

However, this increase would be more than offset by the reduced accession
training rates associates with the MRR-84 case. The higher retention results
in a reduction of 60 in the Pilot Training Rate and 18 in the Naval Flight
Officer Training Rate. The annual savings in military personnel costs asso-

c.ated with training at these lower levels total 6.3 M.

A review of other model parameters on a subcommunity-bv-subcommunity basis

reveals the following:

e First tour lengths increase due to the smaller entry cohort size. The

change is about 3 months for Naval Aviators and | month for Naval
Flight Officers.

e Command opportunity decreases slightly for Naval Aviators due to the
larger number of Commanders. Naval Flight Officer command opportunity

decreases much less because the retention differential between the two
cases is smaller.

e ACIP Gate 1 projections generally increase by about 2 percent indi-
cating more cockpit employment time across the board.
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Overall, the conclusion is that increased retention would significantly
lower costs, and in addition, provide a more manageable inventory of Aviation

Officers.

E. A WORD OF CAUTION

The foregoing examples have been presented to illustrate, to potential
users of the Aviation Officer Requirements Model, some ways in which the model
can be useful as a planning tool. The model is admittedly complex. 1t must
be if it is to reasonably represent the universe with which the planner must
cope. Unfortunately, complexity, while conferring a degree of versatility,
also demands a higher level of intellectual involvement on the part of _ne
user. First of all, he must understand the reality that the model represents,
He must then be prepared to expend considerable mental effort in interpreting
model results in the context of that external reality. 1In a word, the planner
must learn to use the tool. The foregoing examples were presented solely in
the interest of facilitating that learning process. It would be a mistake to
attach any great significance to the numerical results. The baseline case
represents Aviation Officer requirements in 1981. A number of significant
changes in force structure and support concepts have occurred since then which
would alter the numerical results for the baseline case. Before attempting tu
employ the model in the planning process, the basic requirements arrays in the
model should be respecified to reflect the current Aviation Officer billet
structure, and the validity of certain force level parameters--most notablv

crew factors--should be confirmed.

53




e e e e S e

V. APPLICATION OF THE MODELING TECHNIQUE
TO THE SURFACE WARFARE OFFICER COMMUNITY

A. 1INTRODUCTION

A natural extension of the current effort to develop and implement an ana-
lytical tool for determining Naval Aviation Officer requirements is the appli-
cation of the basic modeling technique to other officer communities. A
preliminary analysis of the Surface Warfare Officer Community was conducted to
identify arv significant changes to the basic model structure that would be
required. These changes are discussed in this section in terms of their

influence on the model requirements specification, inventory specification,

and ca "~er path specification.

B. REQUIREMENTS SPECIFICATION

The basic force element for Surface Warfare Officers is the individual
ship. 1In specifying direct force level requirements, ships may be grouped by
class to identify units with similar officer manpower requirements. Tnese
groups are then analogous to the subcommunities established in the Aviation
Officer Requirements Model. In addition, ship classes may be grouped into
ship types .e.g., DD-TYPE/DD 963-CLASS). There is some utility inherent in
accomodating both type and class in the requirements structure of a Surface
Warfare Officer Model. For example, the user may desire to specify force
level changes in terms of class (e.g., add 5 DD963s) or type (Add 5 DDs). In
the latter case, model logic would make additions to the latest (highest

numbered) class in the type group, while losses would be taken from the oldest

class.

While the ship class in the case of Surface Warfare Officers is analogous

to aircraft type in the Aviation Officer Requirements Model, there does not
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appear to be any need to establish a subcommunity structure for the Surface
Warfare Officer Model. Movement of Aviation Officers between subcommunities
is infrequent--a fact which tends to focus manpower management on the weapon
system type. On the other hand, Surface Warfare Officers move freely between
classes and types so that, while class and type are important to requiremcnts
specification, there is no need for independent processing of suhcommunities.
Therefore, there would be no subdivisions of the Surface Warfare Officer com-

munity.

The Aviation Officer Requirements Model partitions requirements into four
grade levels: LT, LCDR, CDR, SENIOR CDR). Two changes would be required in

a Surface Warfare Officer Model.

e The grade of Captain (06) would be added. Aviation Officer require-
ments, by definition, include only Commanders and below. On the other
hand, Surface Warfare Officer requirements include the grade of
Captain. This grade would replace the artificially-created grade of
Senior Commander.

e At the lower end of the grade scale, the LT and below category would be
divided to separate Lieutenants from LTJG and below. Aviation Officers
receive entry level training in a separate undergraduate training acti-
vity and become manpower resources upon designation at the completion

of that training. Undergraduate training can thus be treated as a
single network source for both inventory and requirements specifica-
tion. Surface Warfare Officers proceed from initial training to a

shipboard assignment. However, thev are not designated Surface Warfare
Officers until an initial qualification period aboard ship has been
completed. This means that significant numbers of junior shipboard
billets are filled by undesignated general line officers. Division of
the lower grade requirement will provide a means of accounting for this
phenomenon. The division 1is proposed at the LTJG rather than the
Ensign level because a review of several ship manning documents
revealed that there probably were not enough Ensign billets specified
in requirements documents to permit accounting for all of the unde-
signated fills 1likely to occur at normal personnel flows. It is
recognized that some allocation rule will have to be defined to segre-
gate undesignated from designated Lieutenants Junior Grade.

A Surface Warfare Officer Model would specify requirements at five grade

levels:
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Lt JG and Ensign

- Lieutenant

~ Lieutenant Commander
- Commander

- Captain

C. INVENTORY SPECIFICATIONS

The fundamental shape of the officer inventory curve as a function of
years of service will be the same for Surface Warfare Officers as for Aviation
Officers. The shape will be specified by a continuation vector reflecting the
year-to-year changes in Surface Warfare Officer inventory. This will also be
linked to a retention specification. Differences in detail will be evident as
follows:

e The time axis will specify years of commissioned service rather than
years since designation.

e Captains will not leave the inventory. Therefore the sharp break evi-
dent at roughly the 20 year point will be reduced since it will reflect
only early retirements

e Because of the inclusion of Captains in the inventory the model time
frame will be extended to 30 years.

e Unrestricted Line Officer (l1XX) continuation rates will have to be
adjusted to reflect Surface Warfare (1110) continuation. Because of
the nature of the accession process, decribed above, a Surface Warfare
continuation vector may show continuation rates greater than unity in
the early years of commissioned service.

D. CAREER PATH NETWORK

The major changes in the career path network for Surface Warfare Officers
will be the extension in time covered to a nominal ten tours and the redefini-
tion of activities represented. The increased number of tours results from
the addition of Captains to the inventory at the senior end of the time scale
and the addition of pre-designation commissioned time at the junior end. The
definition of activities depends on ana ssis of Surface Warfare Officer career

paths and the significance of career path considerations as constraints on the
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manpower planner. The definitions suggested in this Section are highly ten-
tative, being based for the most part on discussions with experienced Surface
Warfare Officers. It may well be that detailed analysis of the Surface
Warfare Officer Billet Structure and detailing patterns will suggest alter-
native activity definitions, 1In view of the fact that the Surface Warfare
designation is only a little more than ten years old, an analysis of this tvpe

is an obvious first step in the actual construction of a model.

The primary reason for including career path constraints in a requirements
model 1s to ensure that plans based on that model account for the need to
develop certain skills and experience levels in the inventory over time. The
specification of a billet title and grade level generally implies the
existence in the inventory of personnel with a fairly explicit set of skills
gained in past assignments. Thus, personnel assignment has two objectives:
the filling of immediate requirements and the development of the inventory so
that future requirements can also be met. A useful planning tool must account

for both of these objectives.

The Aviation Officer Requirements Model accounted for skill/experience
requirements in two ways: First, set of general background requirements are
defined by the seven activity definitions. Second, more explicit set of war-
fare skills are implicit in the 23 defined subcommunities, For example, a
body of expertise in Anti-Air Warfare is established in the definition of the
VF (Fighter) and Early Warning (VAW) Subcommunities. Since subcommunities are
not envisioned for a Surface Warfare Officer Model, it was necessary to accom-
modate some specific skill/experience identifiers in the activity definitions

of the career path network.
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Surface ships in the Navy can be placed in one of three categories

depending on their fundamental mission, These are:

Fleet Combatants
~ Amphibious Ships
Fleet Auxiliaries

There are specialized skills associated with the operation and handling of k
ships in each of these categories. It is important that the Surface Warfare
Officer inventory contain officers with experience in each of these mission
areas. Therefore, they are specified as separate Surface Warfare Officer
Activities governing both requirements partitioning and inventory distribu-

tion.

The three activities identified a‘ove correspond to the Fleet Squadron
Activity of the Aviation Officer Requirements Model; that 1is, Aviation
Officers are primarily needed to operate fleet aircraft and Surface Warfare
Officers are primarily needed to operate fleet ships. Subdividing the acti-
vity in the case of Surface Warfare Officers makes the structure of the
requirement visible, and in addition, provides the opportunity for a degree of

user control. 1In specifying network arcs, the user can either permit or inhi-

bit flow between these activities.

Arc capacity constraints can also be employed to limit flows between acti-
vities. In fact, the user will have available a range of options from com-
pletely free flow between activities to complete isolation of activities. The
first extreme would represent the way the Surface Warfare Officer community is
managed, while the second would approximate the subcommunity structure of the

Aviation Officer Requirements Model.

In addition to ship's company assignments, Surface Warfare Officers are

also required on afloat staffs. This Afloat Activity corresponds to the
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Afloat Assignments Activity of the Aviation Officer Requirements Model.

The fifth activity identified for the Surface Warfare Officer Requirements
Model is Professional Training. This is intended to make visible the signifi-
cant training provided by Surface Warfare Officer schools at the department
head and command level. It is envisioned that the model would implicitly

specify flows to this activity as a function of flows to shipboard billets.

The remaining two activities proposed for the Surface Warfare Officer
Requirements Model, Professional Education and Other, are identical to those

defined for the Aviation Officer Requirements Model.

In summary, seven career activities are proposed for a Surface Warfare
Officer Requirewents Model:
- Fleet Combatants
- Amphibious Forces
- Fleet Auxiliaries
- Professional Training
- Afloat Staffs

- Professional Education
- Other

Figure 4 1is ar example of a Surface Warfare Officer career path network.
The arcs selected show all source flow going to activities 1-3 for the first
tour. These flows then divide between Professional Education and OTHER for a
second tour which is assumed to be ashore. These in turn, divide for the
third tour covering all possible destination activities. Beyond the third
tour no attempt is made to portray all possible arcs, instead, typical flows
to shipboard department head and command tours are depicted. It is important
to note that the three year tour length depicted in the diagram is nominal.
The model user would have the capability of specifying the actual tour length

in months, for every model destination node.
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The analysis of the Surface Warfare Officer community, while tentative
with respect to some fairly important details, demonstrates the feasibility of
implementing a Surface Warfare Officer Requirements Model that is func-
tionally similar to the Aviation Officer Requirements Model. The major
changes required are elimination of the subcommunity structure and redefini-
tion of career activities. Other changes might be necessary after detailed
analysis of the Surface Warfare Officer billet structure, but based on
experience with the Aviation Officer Requirements Model, such changes should
be minor in nature. Overall, the model would be somewhat less complicated
than the Aviation Officer Model and require significantly shorter execution

time on the computer.

YEARS OF COMMISSIONED SERVICE

FLEET COMBATANTS

AMPHIBIQOUS FORCES

FLEET AUXILIARIES

AFLOAT STAFFS

PROFESSIONAL EDUCATION

(19
D
(39
PROFESSIONAL TRAINING (40) v D,
D)
D)

OTHER @ @

TOUR NO. 0 1 2 3 4 5 6 7 8

FIGURE 4
BURFACE WARFARE OFFICER CAREER PATH NETWORK
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Vi. CONCLUSION

Previous sections of this report have attempted to achieve three main

goals:

e Describe the process by which manpower requirements are determined in
the context of the Planning, Programming, and Budgeting process by
which personnel resources are obtained. The central theme of that
discussion was the contrast between the potential long term consequen-

ces of manpower decisions and the relatively short planning horizon of
the PPBS.

e Describe a planning tool, the Aviation Officer Requirements Model,
which allows consideration of both the long and short term consequences
of manpower decisions in the planning process.

e Demonstrate some ways in which the model can be applied as a planning
tool. The model is necessarily complex. An understanding of Aviation
Officer manpower requirements on the part of the user is presumed.
However, no computer expertise is required. It is a menu driven, "user
friendly" model.

In addition, the general applicability of the basic modeling technigue to

other officer communities has been demonstrated by developing the basic

outline of a Surface Warfare Officer Requirements Model.

A final word of stress on a point repeatedly made in this report: the
Aviation Officer Requirement Model is a tool. Hammers and saws do not build
houses, carpenters do; computer programs do not make plans, planners do. Good
planners, like good carpenters, are distinguished by the skill with which they

use their tools.
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The objective of this appendix is to provide non-ADP person-

nel with the information necessary to effectively use the

Aviation Officers Requirements Model.

The Aviation Officers Requirements Model provides an auto-
mated capability to effectively deal with officer requirements

determinations through interactive, user-friendly processing.

The user of the Aviation Officer Requirements Model must
know how to initiate and stop computer processing as well as how
to use the system to produce useful results. This appendix 1is
presented in such a way as to walk the user through the system
from start to finish and provide an example to every screen or
option possible. Use of this appendix should make the Aviation
Officer Reguirements Model easy to operate for all personnel.
While the model is designed for personnel with limited computer
experlience, 1t 1s assumed that users are familiar with the

Aviation Officer Requirements Determination process.

On the next page of this appendix is a picture of the com-
puter keyboard and a brief explanation of the user entry keys,
which are used for the majority of the interactions 1in the

Aviation Officer Requirements Model. An explanation of the cur-

sor control keys and parameter definitions are also provided.
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THE KEYBOARD

I. SPeCIAL KEYS
A 1. ENTER key - The normal means of termina%tirnz b
user entry and reguesting the }
program to process data. SHIFI 4
does not affect the action of
ENTER, and ENTER is not honored i
while the keyboard data entry i
] keys are locked.
‘- d
2 ' 2. PF key |
3 (Program Function) - Most command options in re- ’

sponse to screen menus are
i entered by use of the PF keys.
The values of the 16 PF keys

are affected by the SHIFT key.
Thus there are 32 Prograr .
Functions keys. Next to the
description of each option on

the display is the number of ~

one of the PF keys. Comman3 ;
options are entered by pressing 1

the appropriate PF key.
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II. CURSOR CONTROL KEYS

1. TAB key

2. ARROW keys

III. PARAMETERS

1. Defined
(on screen)

- NOTE -

All keys have the capability of
being turned off or on. When
the user is asked to make a PF
or "ENTER" key selection, only
those keys are turned on. 1f
an off key 1is pressed, the
workstation alarm will sound as
a warning that an invalid key
was pressed and another key
selection should be made.

Many screens present predefined
fields in which entries can be
made. By using the "TAB" key
the cursor jumps only to those
predefined fields freeing the
user from having to count
spaces.

There are four directions the
user can move the cursor: up,
down, right and left. These
arrow keys position the cursor
without regard for the presence
of predefined fields. They can
position the <cursor at any
location on the screen and pro-
vide automatic repeat for as
long as the key 1is pressed.
All keys also have a wraparound
feature. For example, 1if the
cursor is positioned in the top
row, and the user presses the
up arrow, the cursor moves to
the bottom row in the sams
column.

Most parameters are set 1ini-
tially to default values (See
default wvalues) and the user
can either change them to suit
his purpose or continue using

those wvalues. Tc change a
parameter wvalue, position the
cursor (cursor control keys)

under the variable to be

Y
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2.

3.

Defined

(off screen)

Entering

changed, and then type over it.
If the new variable is smaller
than the previous variable, use
the space bar to delete those
extra characters.

Some paramet v fields initially
appear with blanks, and the
the user can enter parameter
values in these fields. To
make entries, position the
cursor (via TAB key) and type
in the information. If left
blank, the model automatically
uses default values.

Once parameters are set, the
user should press "ENTER"
unless otherwise specified.

The cursor position is unimpor-
tant with regard to "ENTER",
but make sure all parameters
are correct before entering.

{ -y
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COMMUNITY SECTIONS MENU SCREEN

This screen acts as the Control Screen. It permits one to ent
and exit the program. On entry to the program, the above disglay
will be presented on the work station screen. Notice the woris
NAVAL AVIATOR and LIGHT ATTACK; they have been underlined in the
above pictur2 but will appear as flashing words on the display
screen. These words flash to indicate the current model status.
Or entering the program, all variables are predefined to default
values (see Appendix C).

th

-

The user has one of five Run options to choose from:

1) Continue working in the Community which appears flashing
on the screen (see A-10).

2) Begin working in a new Comnunity of AVIATORS. (sec A-8)

3} Begin working in a new Community of NAVAL FLIGHI OFFICJERS
(NFOs) (see A-9).

4) Make multiple Community runs (see A-19).

5) End processing (Note =~ on command of End processing,
which causes exit from the program, printed output fror
the program run will begin).




Grr wre e P = ne

Prpr——

SINGLE COMMUNITY RUN

The following pages A-7 to A-18 explain and describe the screens
in SINGLE COMMUNITY RUN processing. Figure A-1 of this section
is a basic flow diagram showing the logical sequence of screens
displayed in SINGLE COMMUNITY mode. The remainder of this sec-
tion is devoted to a detailed description of each screen shown
in the flow diagram.
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NAVAL AVIATION COMMUNITY SELECTION MUNT SOREE™N

By pressing the PF-1 key when the Community Selection Screon

(Sl) 1is displayed, the above screen (52) will apprar., T2

>
screen allows the user to select one ¢ :
which NAVAL AVIATORS are rejuired. By pressing ons of
PF-keys, the user will enter that corresponding Subcommonity for

LI

14 Suvcomnmani

analysis. By pressing the "Enter" key, the usor will return

the

Community Selection Screen (S1) without altering the current

subcommunity selection.
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NAVAL FLIGHT OFFICER (NFD) COMMUNITY SELECTION SCAREEXN

If the user selected the PF-2 key while the Community Sel=ct
Screen (S1) appeared, the above screen will be displayea. Ta
) )

screen allows the user to select one of the nine Tonite
1n which NFOs are reguired. By pressing one of the n:
PF-xeys, the user will enter the corresponding Sabcommunity f
anralysis. 1f the user wiches to return to the Jorman:

Selection Screen (51), press the "ENTeEx" key.

- NOTE -

Woern re=turning to the Commanity Selection Screen (31), tas Cor
i 1 T

c
T2onity and  Subcomnanity, which appear flasil
carrent ar-a for analysis.
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COMMIUNITY VERIFICATION AND RUN OPTIONS

Screen 54 (above) identifies the Subcommuanity the model
carrently concerned with and allows the user to selec
options. IN-PROCESS MONITORING allows the user to s== int
mediate results between iterations. The user may also run
system with minimal interaction by typing "NO" in place of "X
for IN-PROCESS MONITORING.

UPWARD DETAILING allows the system to assign officers to reguai
ments of the next higher grade when all regJgulrements at:

current grade level have been mat. If the user doesa't
Upward Detailing, type "NO" in place of "YE:3".

-NOTE-

If the user initially entered "YES" for IN-PROJ
he will later have the option to chang= this sta
complete iteration.
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PARAMETER CATEGORY MENU SCREEN

This screen appears after screen S5 and screens 53-S13.

1

allows the user toc enter each of the five parameter categories i

order to inspect and/or change existing parameters. To insgs:

any paramster category, select the corresponding PF-key.
user may also return to the Community Selection Menu Screen
by pressing the PF-16 key. 1f the user wishes to bypass
parameter review he may do so by pressing the "ENTER" key.
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BASIC COMYMUNITY DAIA SCRELN (PARAMETER REVIEW)

This screen displays the current value of basic pararmsters I:

the subcomnunlty being processed. Tne user may change Cnc, NCLw,
or all existing param=ters. Tne user should be aware tha:s
changes to the param=ters CREw FACTOR and NAVAL AVIATORS PEix Criw,
wi1ll affect only the number of Lieutenants per sguadrcn. Toe
Commander and Lieutenant <Commander parameters will remzin
unchange3d. If Comnander/Lieutenant Commander paramsters arc
chang=d the adjustment of Lieutenant paramsters 1s automatic and
sguadron grade distribution will conform to user specification.
In order to record any changes and continue with the prograrm,
press "Enter". Upon doing so, the program will return to Screo-n
S5 (Paramster Category Menu) allowing the user tc make fuortner

changzs or bypass the parameter review.
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IRAINING Rb.

Tnis scr=en dispiavs the current
TRAINING REJUIREMENTS

ail existing param=ters Lo m=et the n-e g T

user should be aware that the npamior of Licctonmants for onicr-
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1
¢
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J
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graduate training 1s determined by ‘the Ins<roctor Flarmninz

1 Factors (Instructor Pilots per Gral.ateos, Instrococor Nfos ¢
- Graluate). In order to record any chana- and contlinoT o owinot

- : prograr, press "Enter". Upon doing so, thne proJgriar wilil ret.ors

. . tc Screen S5 allowing the user to max= forther chang.s < o.: -

tne paramiter reviow.
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PROMOTION FLOW/POLICY VARIALBLES SCREEN (PARLMETER REVIEW)

This screen allows the user to change both Promotion Flow Pcints
and Policy Variables. The Promotion Flow Points section of this
screen 1s a bargraph representing years of c.arissioned service
Up-arrows under the graph show the promotion flow points to the
grades of Lieutenant Comnander and Commander (4 for LCDR, 5
CDR). To change promction flow points, position the ¢ .or und=

r
8]
it

the desired number of years and enter the appropriate number 14
or 5). (Note that entries made wlith years consisting of twc

digits (i.e., 10), the number (¢4 or 5) may be placed und=r either
digit.) Half year promotion flow points (i.e., 10.5 years) may
be selected by positioning the entry urder the asterisk betweon
numbers. Also note that both entries (4 & 5) must be made 1f anv
change is made. If either entry is left out, the resulting pre-
motion flow point parameters will be inaccurate.

The Policy Variables section of this screen allows the user to
enter different policy alternatives. FLOWBAUK INSTRUJIORS are tne
fraction of training comnand graduates assigned immediately as
instructors in undergraduate training. POSTGRADUATE FLO& is the
fraction of the 12 year cohorts with a grajuate level education.
WAR COLLEGE FLOw is the fraction of 18 year cohorts with a war
coliege education To record changes and redisplay variables
press PF-1. To record changes and continue press "ENTER".
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ALLOCATION PARBMETERS SCREEN (PARAMETER REVIEW)

This screen displays the ALLOCATION PARAMETERS which the moi-.
will wuse in assigning fractions of general Aviation Officer
requirements to the Subcomrtunity under investigation. Tne r
should note that a change to any allocation fraction will ca s
an automatic adjustment in fractions for all other Subccr-
munities. {Note trhat the sum of allocation fractions across all
affected subcommunities eguals one.) Tne "“ENTER" Kkey caus=s
charges to be recorded and adjustments to be made. Cecntrol 1is

returned to screen S5.
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CAREER PATH NETwORK SCREEN #1 (PARAMETER REVIEw)

This screen displays nodes for the Career Path Nectwork. N us<r
can inspect and/or modify the characteristics associated with any
node. To inspect/modify a node, replace any "o" with an "x" in

the 'tour number' table and press "ENTER". Note that the usser
may select as many nodes for inspection/modification as desired.
The TAE Kkey will step the cursor from node to node in the

display. The control cof the program continues with screen S11 if
@ node, nodes are to be inspected/modified. Otherwise the contrcl
returns to Screen 55.
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CAREER PATd NETWCORK SCHREEN #2 (PARAMETER REVIEW)

This screen reconfirms the activity and tour numbtar that the us
has chosen to inspect/modify. At this point, the user may cha:
the value of the tour length for tours ending at that node. i
may also make available any of the seven pecedent nodes. Once
the user has made desired changes and is ready to record thess
changes, he must depress "ENTER". This screen will appear for
each x that the user placed into the table on the previous scr2en
(s10). Once all x's have been inspected/modified, the prosram
will return the user to the Param=ter Category Menu Screen (85).
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If the us2r had previously requested a chang=s in r

etention (3%,
the above screen will be displayed. A change in retention will
cause the Continuation Vector to change. This scre=ern shows tne
four paramsters that determine the Continuation Vector and off=srs
the user the opportunity to change those param=ters or continue

the process.

~NOTE-

This 1is the last screen before the program iterations start. 1o
follow execution and processing sequence turn to pags A-33.
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MULTIPLE COMMUNITY RUN

The following pages A-20 to A-32 explain and describe the screens
in MULTIPLE COMMUNITY processing. Figure A-2 on the following
page is a basic flow diagram showing the logical seguence of
screens displayed in MULTIPLE RUN mode. The remainder of this

section is devoted to a detailed description of each screen in
the flow diagram,
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NAVAL AVIATOR COMMUNITY SELECTION (MULTIPLE RUNS)

By pressing the PF-3 key while the Comnunity Selesction Scr=en

(S1) 1is displayed, the model adapts for multiple runs and shows
the above screen. This screen allows the us=sr to @rog;
Subcommunities with similar characteristics. Thls 1s dones by

[8

assigning the same alpha-character (grcup identifier) to all Sub-
communities that will be included 1in a given group. To eliminate
a Subcommunity from the run, put a "O" {(ZERO) 1n the corresponiding
group column. 1f Subcommunities are 1left blank (1.e., space),
the model will assign that Subcommunity by default values. To
continue with NFO SUBCOMMUINITIES, press "ENTER" (see next pags).
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NFO'S COMMUNITY SELECTIONS (MULTIPLE RUN3)

When "ENTER" 1s press=d while the NAVEL AVIATOR COMMINIIY
SELECTIONS (multipie runs) screen (S4) is displayed, tne model
continues with NFOs Community Selections (multiple runs). Tris
allows the user to create Subcomnunities as on the previous page
(A-21i5. If the user wishes to return to the Community Selection
Menu Screen (S1), press PF-16. Otherwise, press "ENTER" to ccn-
tinue,

(Note - {f the wuser uses the same group identifier for botn
PILOTs AND NFQO's they will be assigned to the same group.)
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